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As 0ofSpring2020, over 25@negawatts (MW) of solar lva beeninterconnected withRhode Islan@ a
distribution systemIn an effort to assist with planning futuselar photovoltaidPV)development

within the context ofother landuse interestsuch asonservation, agriculture, anfibusing
developmentthe Rhode Island Office of Energy Resources (OER) contracted Synapse Energy Economics
to develop & estimate of the likely solar potential availablithin a number of solar siting categories.
We conductedhis statewide study usinggranular bottomup approach, primarily through the use of
geospatial data andeographic information system (GIS) softwaie usedlata obtained from the
Rhode Island Geographic Information Sys{&iGI¥clearinghouse, National Grid, Rl Commerce
Corpordion, local solar developers, Rl Housing, University of Rhode Istébdpartment of
Environmental Management (DEM), United StaBemlogicaBurvey (USGNational Renewable Energy
Laboratory (NREL), United States Environmental Protection Agen&P@&JSand parcel and zoning data
from nearly all cities and towns in the state.

Methodology and data sources
Synapse examined and quantified solar potential for the following six siting categories:

1 Rooftopsolar (including rooftops aksidential single family, residential multifamily,
commercial, industrial, municipal, and othauilding types)

1 Groundmountedsolarin the following four categoriegl) Landfills (2) gavel pits (3)
brownfields and (4) ommercial and industrialeveloped and undeveloped lots

1 Parking lot / carporsolar

These categories were identified by OERypss of locationshat could aid in policymakefHecisions
for balancinguture solar PV development with other land use imtstis such as conservation,
farming/agriculture and housing development.

All data and analysis in this study was carefully assembled with stakeholder engagement, including town
planning agencies, state agencies, National Grid, solar developers, UniveRiitgde Island, and

members of the publicThis stakeholder engagement was done throagkickoff presentation an@&A
sessionwith stakeholdersan interim project update document circulated to stakeholdersueveysent

to solar developersand telephoe outreachto town planners, solar developers, and state agencies
Wherever possible, we spoke with a variety of stakeholders in order to provide a broad set of views on

1 Note that data on existing solar installed in Block Island Power Company and Pascoag Utility District service terriéories wer
not used in this analysis.
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specific assumptions such as incremental solar costs for specific categories,ygjeetl setbacks,
topology requirements, and other topics.

We used geospatial analysis éxamine the followingypes of potentials for each category of solar

9 Total Potential an estimate of the solar potential for thentire area under
consideration, wh no exceptions

1 Technical Potentiglan estimate of the potentiagxcludingareas not suitable for solar
developmentFigurel andFigure2 highlight somechallenges facing rooftop solar and
certain groundmounted solaiinstallatiors. These challenges may reduce technical
potential, relative to total potential.

For residential rooftop solar, we also analyzed:

1 Economic Potentiglan estimate of the solar potential tha likely to be installed, given
the current cost of the technolgg the current financial incentives available, and the
household economics specific to a municipality.

In addition, for each category of solar, we compiled estimafe¢hese MW potentials translated into
gigawatthour (GWh)yeneration potentialsolar cots (based on costs available as of late 2019 / early
2020) avoidedgreenhouse gas emissigrand possible impacts on distribution system hosting capacity.

Figurel. Siting challenges that may reduce technical potential for roofteplar

A SITING CHALLENGES FOR ROOFTOP SOLAR

Avoid rooftop obstacles
like dormers, vent pipes,

chimneys Avoid north-facing

rooftops

Consider
roof age and
integrity
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Figure2. Siting challenges that may reduce technical potential for roonventional groundmounted solar (e.g.,
on landfills, gravel pits, or brownfields)

Consider shading
and sethacks

“ HIGHER SOFT COSTS
Pemitting

Legal

Surveying

Engineering

ADDITIONAL
AA CONSTRUCTION COSTS
Site remediation
Drainage All infrastructure must be sited above-ground to

Cable systems : avoid disturbing landfill caps, liners, and waste
Ballast

Findings

Tablel displays a highevel summary of the results of our analy&is all types of solar, whil€able2

displays the summary of solar potensgincluding economic potential) for residential rooftop solar

Ranges under technical potential illustrate the range of possible potential assummguiifinput

parameters; ranges for rooftop solar costs illustrate the median costs foresidential (low number)

and residential systems (high number). Wherever possible, we have assembled cost data specific to each
category; for groundnounted solarcaegories detailed comprehensive costatafor each category

were not available, and a typical cost for groemdunted solar is shown instead.

We find that in aggregate across all six categories analyzed, technical potential for solar is between

3,390 mgawatts (MW) and 7,340 MW, or 13 to 30 times the amount of solar that is currently installed

in Rhode Island. This translates into 5,560 gigadvatirs (GWh) to 12,600 GWh of electricity able to be

produced. Median estimated upfront prices for these catég® range from about $3 to $5 per watt. If

this entire technical potentialvere installed, we estimate that up to 7.65 million metric tons of carbon

dioxide (MMTCg) could be displace@qualtol 6 2 dzi T n LISNOSyYy G ,&fentwK2 RS L&f |
greenhousegas emissions.
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Tablel. Summary of potentials and costs

Technical Technical . . Pgtentlal
Category potential potential Estimated cost Estimated cost avo@ed_ GHG
(MW) (GWH ($/Watt-DC) ($/MWh-AC) emissions
(MMTCO2)
Rooftop 850 1,130 $3.07¢ $4.15 $153¢ $208 0.74
Landfills 70¢ 260 120¢ 450 $3.21 $122 0.07¢0.27
Brownfields 260¢ 650 450¢ 1,120 $3.21 $122 0.27¢ 0.69
Gravel pits 30¢ 90 50¢ 160 $3.21 $122 0.03¢0.10

Commercial and
industrial parcels SASUSEHIIY LIS 1l $3.21 $122 1.21¢4.83

Parking lots 1,060 1,820 $5.09 $188 1.19
3,390¢ 7,340 5,560¢ 12,600 3.47¢ 7.65

Table2. Summary of total, technical, and economic potentials for residential rooftemar

Total potential Technical potential HighEcor?omic Lochor!omic
Subcategory ) (MW) Potential Potential
(MW) (MW)
Residential Single Famil 2,100 440 220 90
Residential Mulfiamily 480 100 40 20

Total 2,580

Finally, wecompared the hosting capacity offhase distribution lines in Rhode Island to the technical
potential of solar in each town. We find that about 85 percent of towns in the state have an average
hosting capacity that is less than its average technical pol@ntial. This exercise may be useful in
determining where distribution system upgrades should be prioritized.

Caveats and limitations

Allnumbers providedn this report are intended to be higlevel, firstpass estimates. In many solar
categories, theaccuracy of our estimates is limited by the data available. For example, we reached out
to all 39 towns and cities and received zoning and parcel data from 35 municipalities. For municipalities
that provided data, we contended with data in different forreaof different zoning vintages, and of
various levels completenedsor themunicipalities for whichwe did not receive zoning and parcel data,
we usedU.S. @nsus data (including housing density, median income, and populatid@nafy similar
municipalities to apply known zoning category breakdowns. This implies that the actual rooftop and
commercial and industriadited solar potentials may be higher or lower than estimated in this report,
depending on the actual zoning in place in each municip&itiyer datasets used in our GIS analysis,
including data describing landfills, brownfields, gravel pits, and parking lots may be incomplete or
partially outof-date, creating uncertainty in the solar potentials estimated h&mme informatiom

such as thdistorical data used to inform dollgrer-watt costa may be based on a limited humber of
data points. For carports in particular, atost estimatesvere based on two installations that existéal
Rhode Islana@s of Fall 2019Costs may change as more s are built and the market matures.
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In addition, in order tasimplify the study, we applied several general assumptions on solar siting. These
includethe quantity of solar that can be built on a single rooftop or parcel (measured in kilowatts per
square meter), the effective electrical output of a solar facility (measured in megéwats), the slope

of land that is practical for solar construction,catihe setbacks required on each parcel (required by
zoning or shading from adjacent buildings and trees).

Importantly, ®lar potentials at individual locations should be calculated based on any additional site
specific information available. Further cat®and limitations are detailed in the report.

Conclusions

Though Rhode Island is host up to 4,680 MW of solar potential on rooftops, brownfields, landfills, gravel

pits, and parking lots, the cost of developing these sites may be higher than equivakatiations on

conventional groundgmounted sites due to additional permitting, construction, and site remediation

costs. These incremental costs are likely to be-gitecific and vary across sites with different

characteristics. Though siting solar orsle types of sites may address siting or environmental concerns,

there are potential tradeoffs given potentials for additional costs and letvan-average annual

generation. Furthermore, hosting capacity limitations may also pose a tradeoff when degtuing to

site solar projects. Our analysis indicates there are many towns across the state where distribution
K2zalAy3a OFLIOAGeE dzLJANF RSa YiFeée 0SS FTR@OFyGFr3IS2dza T2 N

This study was commissioned by the Rhode Island Office of Energy Resources. Please contact Chris
Kearns achristopher.kearns@energy.ri.gaith any questions.
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In this analysis, we evaluatélde potential ofsola photovoltaic (PVin Rhode Islandh the following six
siting categories:

1 Rooftopsolar (including rooftops aksidential single family, residential multifamily,
commercial, industrial, municipand otherbuilding types)

1 Groundmountedsolarin the following four categories:

o Landfills

o Gravel pits

o Brownfields

o CGommercial and industrigiC&l)developed and undeveloped lots
9 Parking lot / carporsolar

These categories were identified by Rhode Isidd h FFA OS 2 F 9y Siywdsdf wS a2 dzNDOSa
locationsthat could aid in policymakefHecisions for balancinfyiture solar PV development with other

land use interests such as conservation, farming/agriculture and housing develogtoerad! groune

mounted categories, we analyzed parcels that are both completely undeveloped (e.g., devoid of any

existing buildings), as well as parcels that currently have existing buildings in place. For this latter type of
parcel, we examined the available area aftemmving any area associated with building footprints or

existing solar installations. Note that we did not analyze any parcels that were zonegiftentialuse.

For these sisitingcategories, we assefisree different types of solar potentials: totagchnical, and
economic.For the purpose of this analysis, these terms are defined as follows:

1 Total potential refers to the entire area under consideration, with no exceptions (i.e.,
what if a parcel were completely covered in solar paneisspective of topography,
setbacks, or other site restrictiongfesssolar capacitgurrently installedhrough Fall
2019.As a result, this category is likely to be an overestimate of all solar that could be
built in any one parcelWe do notremoveyi @ G Ay LINE I NB dhs éneasis2 £ I NI OF LI O
we are ignoring projects that are awaiting activation or are under construction, as well
as projects that are merely proposed. We evaluate total potential for every solar
category.

1 Technical potentials a subsebf total potential that includes only geographic areas that
are suitable for solar development. Unsuitable areaght include areas that are too
close to adjacent parcels (and thus impacted by shading or setback requirements), roof
areas that are primaly shaded or occupied by poor rooftop geometry, areas with very
steep slopes, areas currently occupied by wetlands or otherammnpatible land uses
(such as rivers, ponds, and rock outcroppings)vailabléosting capacity on the
distribution systemWe evaluate technical potential for every solar category.
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{1 Economic potentials a subset of Capacity and generation
technical potential that evaluates the

amount of solar that is likely to be Throughout this report, we reporesults forboth
installed given the current cost of the capacity and energy generation resul@apacity
technology, available financial measured in megawatts (MW), describes the maximum
incentives, and municipal household  gjectric output a generator can produce at one point in
economics’ Economic potential was  time. Meanwhile generation measured in megawatt

on!y f:alculated fc.)residentilal hours (MWh) or gigawathours (GWH) equal to one
bUIld.IngS- (both single family and thousand MWHh is the estimated electricity that cebe
multifamily).

produced over a period of time. For example, if a solar
facility with a capacity of 1 MW can generate electricity
its maximum value over 1 hour, it will produce 1 MWh o
electricity. In practice, the output from solar facilities
varies over the case of the day, with peak capacity
being reached midlay.

For each potential category above, we repor
both capacity and energy generation results
Capacityvaluesthroughout the report are
described in terms ahegawatts alternating
current (MWag, unkess otherwise specified
Tale 3 displays the knowruantity of solar Capacity and generation values in this report are

installed in Rhode Island throu@all2019? described in terms of alternating current (MAdand
GWh\o), the type of electricity used by the grid, rather

) ) than direct current (DC), which is tihgoe of electricity
from allestimates of potentialWe dd not S -
produced by solar facilities. Most solar facilities convert

remove anyAscv>Iavr (?apa(':lt'y K I'A u _}‘ a o pc electricity into AC electricity through the use of an
LINE INB a ae toahadewelingLINE jnverter, although some output is often lost during this

activation or are under constructignFor a conversion.
full list of existing solar installations in Rhode
Islandby municipality seeAppendix A

As described above, this solaasremoved

2 This category does not consider a0 2y 2 YA O RNA GSNE &dzOK | a Ins@destiedc, SNDE RSa A NB

3 Throughout this report, we refer to existing quantities as of solar that were installed as of Fall 2019. Data providedrial Nat
Grid indicates that as of March 31, 2020, an additional 53 MW of solar was also installed. Howeved dataion the
program categories or locations of these facilities has not been providie. that data on existing solar installed in Block
Island Power Company and Pascoag Utility District service territories were not used in this analysis.
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Tabe 3. Rhode Island solar installations and capacity by type, afaf2019*

Subtype Total Installations Total MW-AC

Rooftop Residential 7,341
Rooftop Commercial 208 21
Groundmounted All 164 121

Other (carports, brownfields

S —— T I —

Note: The data above comes from the following programese®ableEnergyFund, RenewableEnergy Growth (Small),
Renewable Energy Growhledium, Large, and Commercial)itial Net MeteringProgram Distributed GeneratioStandard
Contracts Program, the 30 M@ mmunity Solar Virtual Net Metering Pilot Programd earlier nosprogrammatic net
metering.This does not include solar installed betw&ali2019 and March 2020, which is estimatedotal around 53 MW.
SourceRI Commerce Corporation and National Grid

All data and analysis in this study was
carefully assembled with stakeholder
engagement, including town planning This analysis relies on data and methodologies from
agencies, state agencies, National Grid, sole several other recent solar analyses. Several of the mos
developers, University of Rhode Island, and ~relévant studies include:

members of the publi@his stakeholder

Key sources

1 Boving, T., P. Cady, D. MusherDavis, and C.

engagement wa done through a kickoff 51 Y2Yy® HamMM® GwK2RS LAt
presentation and Q&A session with Siting Partnership Final Report, Volume 2
stakeholders, an interim project update ¢SOKYAOFt wSLR2NIaz wo{t
document circulated to stakeholder University of Rhode Island. Available at

ocument circulated to stakenolders, a https://www.crc.uri.edu/download/resp_volume
survey sent to solar developers, and 2_final.pdf

telephone outreach to town planners, solar

developers, and state agenciatherewer 1 Brown, A., P. Beiter, D. Heimiler, C. Davidson, P.

Denholm, J. Melius, A. Lopez, D. Hettinger, D.

possible, we spoke with a variety of adz OFK&x FyR D® t 2NNBRO®
stakeholders in order to provide a broad set Renewable Energy Economic Potential in the
of views on specific assumptions such as i YAUSR {dlisay aSuUKz2R2Zf

National Renewable Energpaboratory. Available

incremental solar costs for specific categorie at https://www.nrel.gov/docs/fy150sti/64503.pdf

typical project setbacks, topology

requirementS, and other topics_ il Gagnon, P., R. Margolis, J. Melius, C. PhIIIpS, and
9t Y2NB® HamMcd aw22F0G2LI

In the following sections we describe home Technical Potential in thenited States: A
. . 5SulAf SR laasaayYSyuoe
calculatedthe total, technical, and economic Laboratory. Available at:
potentials for each of the skitingcategories https://www.nrel.gov/docs/fy160sti/65298.pdf
of solar (rooftofs, brownfields, landfilks,

gravel pis, developed and undeveloped

4 Data wambtained at different points in the study process. For example, data on the REF prograto-daip through
August 31, 2019. Meanwhile, data on the REG program-is-dpte through November 1, 2019. Data on all other project
categories are wpo-date through November 30, 2019.
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https://www.crc.uri.edu/download/resp_volume_2_final.pdf
https://www.crc.uri.edu/download/resp_volume_2_final.pdf
https://www.nrel.gov/docs/fy15osti/64503.pdf
https://www.nrel.gov/docs/fy16osti/65298.pdf

commercial and industrial parceland parkig lots). Note that this includes analysis of sites (such as
defunct landfills andbrownfields) thatmay appear very green though years of natural regrowth and
mask what the underlying land actually\8herever possible, we strived to present potentials ddi
categories on an applds-apples basis, so thaach type opotentialis comparable across the types of
solar.For most categories, we present ranges of results. The purpose of these ratwesflect the
uncertainty in some of the key driver$ aur potential calculations.

Note that allnumbers providedn this report are intended to be higlevel, firstpass estimates. Solar
potentials at individual locations should be calculated based on any additionalpsitéfic information
available.
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2. WahC¢ht {

¢KS FANRG OIFGSaA2NER FylFfeT SR Aa NR2F(G2L) a2t N» C2N.
any solar facility constructed on the roof of a building. In this analysis, we subcategorize buildings as
residential single faity, residential multifamily, commercial, industrial, municipal, mixed, and

other®

Table4. Summary of potentials and costs, rooftops

Techncal potential

Total potential Technical Technical ;
Subcategory : . avoided GHG
(MW) potential (MW) potential (GWh emissions (MTCO2)
REEREE S 2,100 440 580 377600
Family
Residential 480 100 140 89.900
Multifamily
Commercial 360 13 170 110200
Industrial 230 110 150 96,60
Municipal 50 20 20 15,400
Mixed Use 50 10 20 9,700
Other 140 40 60 38,500
Total 3,400 850

Note: In this table, and throughout the report, all values have been rounded to the nearest 10.

2.1. Rooftopsolarpotential

For the calculation of total, technical, and economic rooftop solapét¥ntials in this study, we

primarily relied on three data sources: a polygon shapefile of building footprint areas obtainedheom

RI GIS polygon shapefiles of parcels and zoning designations provided by towns and cities throughout
Rhode Island,and a 2016 study on rooftop solar biational Renewable Energy Laboratory (NREL).

The following sections describe the methodology used to estimate total, technical, and economic
potential for each of the rooftop subcategories considered.

SahiKSNE YI& AyOfdRS odAf RAyIa 26ySR 68 GKS aiGldsSs FSRSNIE 3z
6 Rhode Island Geographic Information System. 2018. Building Footprints. Availdtitp:Atvww.rigis.org/datasets/building
footprints.
"See Appendix B for detail on GIS data provided by municipalities.
8DF 3y2ys t o3 wod al NE2fA&Z WO a
'YAGSR {GraSay ! 5S8SGLFAtSR ! aa
https://www.nrel.gov/docs/fy160sti/65298.pdf

T /d t KAfALBAINtheyR wd 9f Y21
YSydoé blidArAzylt wSySélotS 9y
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Total potential What is a shaefile?

Total potential refers to the entirguantity of

i i The solar siting analysis performed in this report relies ¢
rooftop solar possibleless the solar capacity

datareadable in geographic information systems (GIS)

currently installed through Fall 2019. software. This software is commonly used by town
planners and other analysts txamine the relationships
Data and methods between data commonly used to create geographical

YILJAad ¢KAa RFEGF A& 288Sgk
can attach spreadshedtased data (e.g., addresses,
population, zoning designations, building age) to the da
across the staté This dataset, which of geographic attributes. In this analysis, we typically us
encompassed buildings in every city and tow two types of shapefiles:

in Rhode Islandvas used as a proxy for

Frst, we used a GIS shapefile from Rl GIS
containing polygons djuilding footprints

rooftop area Wethen combined thigolygon i Polygon shapefileswhich contain an aggregation of
aggregate many different individual shapes or area:

shapefile of building footprintsvith the Example shapefilesclude building footprintand
shapefiles of parcel and zoning dapaovided municipality parcels.

by towns and cities in Rhode Islard code ) i ) ) )
h building footorint t ticul . 1 Point shapefiles which contain an aggregation of
each burlding footprint to a particular zoning sites represented by single points (oftereth

type.1° Each zoning type was then coded to geographic ceter of a sit§. Example shapefiles
one of the seven types of building categories include gravel pit center points.

Building size (small, medium, large) was

assigned foeachbuilding using a GIS function that calculates the area of each polygtotal, we
analyzed approximately 367,0060ftops statewide.

Next, werelied on several rooftopelated parameters calculated by NR&lconvert building footprint

area into MW In 2016, NREL published a comprehensive assessment of rooftop solar technical potential
for the United State#n different U.S. metro areas (including Providence and other metro areas in
southern New EnglandyVithin this study, the authors developed a methodology to assess rooftop
characteristics based on building type (i.e., small, medium, largejramitipalitytype (e.g., midsize

city, large suburb) for nationwide building data. NREL categorized each building by total square footage:
small (less than 5,000 square feet), medium (greater than 5,000 but less than 25,000 square feet), and
large (25,000 square feet or greer).

We calculatedotal capacity potential (in MW) for rooftops by multiplying the total rooftop area of each
building size category in eaahunicipalityby the capacity values (kWAnfrom the NREL study specific
to each combination of building size@municipalitytype. Finally, we subtracted the MW quantity of

9 Rhode Island Geographic Information System. 2@L8lding Footprints. Available dittp://www.rigis.org/datasets/building
footprints.
10parcel and zoning shapefiles were provided to us by individual city and town governments.
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rooftop solar that was installed in Rhode Island as of Fall 2019, according to data provided by National
Grid and the RI Commerce Commissibn.

Findings

Using this approach, we find thall enunicipalitieshave at least 2 MW of total rooftop solar potential
(seeFigured). The averageunicipalityhas about90 MW of rooftop solar potentialStatewide, there is
a total potential of about 3,400 MW with nearly half of that in the residential sifayhaily categorygee
Figure4 and Figure5). This totalpotential valueis in line withan estimatefor Rhode Island derived in
bw9[ Q& H nah3;800 M2t & 4 A &

Figure3. Map of rooftop solar total potential by municipality and building type(MW)

All Buildings Single Family Buildings Multi-family Buildings

Solar Potential (MW-AC)
C10-60

C160-120
@ @ 1120 - 180
1 180 - 240

B 240 - 290
Il 290 - 380

U This icludes rooftop solar installed under the Renewable Energy FRE§ with net metering program, the Renewable
Energy GrowtlfREGprogram, and other installations not affiliated with either program.

121his difference (3,800 MW versus 3,400 MW) is withinrtange of expected difference between two studies with
fundamentally different approaches to estimating rooftop solar potential. Possible causes of the difference include using
RATFSNBYG RFEGIF&aSGa T2NJ odzh f RA Y Jis caleurtéd dNghfof thé ProvideyicR metr&kaBea ¥ I OG0 i K
then extrapolated to the rest of the state, whereas this analysis has been performed using munisipeaditfjc data for all
39 municipalities.
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Figured. Rooftop solar capacity potential resuligesidential single family only)
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Note: Total potentialrefers to the entire area under consideratitess thesolar capacitycurrently installedhrough Fall 2019.
Technical potentials a subset of total potential that includes only areas that are suitable for solar develogfaenbtmic

potential is a subst of technical potential that evaluates the amount of solar that is likely to be installed given the current cost
of the technology, available financial incentives, and municipal household economics.

Figure5. Rooftop solar capaty potential results, by building category (all other rooftop categories)
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Technicalpotential

Technical potential is a subset of total potential tivatludes only areas that are suitable for solar
development.

Data and methods

To calculate the technical solar PV potentia, used the same methodology described above for total
potential, but also incorporated a factor to account for the subset of ropfareas that are suitable for
solar.For each combination of building and municipality type (e.g., small buildings in a midsize city),
NREL calculated the fraction of rooftop space that is likely to be suitable for solar PV (based on building
shading, til, azimuth, and the solar PV capacity (reported in\\Vger square meter of rooftop space
usingLIDAR data in NREL study obtained from the U.S. Department of Homeland Security (DHS)
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Homeland Security Infrastructure Program for 2606142 The resultingrictions of building area
determined to be suitable varies depending on the municipality in which the building is located and the
size of the building (small, medium, large). The fractions range from 17 percent to 79 percent, with
smaller buildings tendintp have a smaller share of rooftop area suitable for solar, and larger buildings
tending to have a larger share of rooftop area suitable for solar.

Findings

The technical screening reduces the tatadftop solarpotential to about 25 percent of theriginal
estimater about 8% MW (Figure4). Allmunicipalitieshave at least 3 MW of technical rooftop solar
potential. The averagmunicipalityhas about 22 MW of roofio solar technical potentigFigure6).
According to the dataset used, abdaito 5 percent of residences are not suitable for any solar (about
12,000households)The® are buildings witthave effectively no roof planes suitable for installgwgn

a small amount ofolar. The technical screening reduces residential (single and multifamily) rooftop
solar potential from a total potential of 230 MW to a technical poterial of 550 MW.

Figure6. Map of rooftop solar technical potential bynunicipality and building type(MW)
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13 additional detail on this DHS study can be found in sedishm 2 ¥ KS H Roottop Bala®Fhotowddid2 NI &
Technical Potential in the United StateA Detailed Assessmefité [ L5! w A& F YSGK2R F2NJ YSIF &dz2NRY
lights, and is commonly used to develop GIS shapefiles that articulate thgelaelevation of a particular area.
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Economigotential

Economic potential is a subset of technical potential that evaluates the amount of solar likatyizo
be installed given the current cost of the technology, available financial incentives, and municipal
household economics.

Data and methods

We relied on three parameters forovide a range dfiow much of the technical potential might be
economic (1) rangeof solar costs, (2ange of incentiveRenewable Energy Fu@EFwith net
meteringor Renewable Energy Grow(REGincentives, and3) range of median household income
according to L& Census data* 1516 Given the large variation ithese parameters, we calculate two
economic potential valugsa low and a high representingarange of possible economic solar potential
for eachcity or town.

First we estimated total projecto determinethe simple payback period of an averagjeed solar PV
system,under (a) theRERprogram with net meteringnd (b) theREGorogram asthey exised in early
2020(seeAppendix Gor more information on the REG and REF progjams & LJ- @ 6 F O] LISNRA 2 Ré
the length of time it will take for an investor to recover their initial investment cost. The payback period

used in this analysis is a simple payback period aeg dot include any discounting. We examined the
estimated payback for both the REF program with net meter and the REG program, each under two

different assumed upfront solar costs: a low cost equal to the @&rcentile cost of smalicale rooftop

installed in the REF and REG programs since 2018, and a high cost equal to pleec8@tile cost of

cost of smalkcale rooftop installed in the REF and REG programs since 2018. This payback analysis

yielded four different estimated payback periods.

14 Additional information on the REF net metering progr&hode Island law requires National Grid to offer a net metering
tariff for customers with distributed generation. Net metering can be paired with grants frenRénewable Energy Fund,
but not with the Renewable Energy Growth program. The current implementing law was passed in 2011, and as of 2014
there was no cap on the total amount of renewable capacity that can participate. When a customer enrolls in natgneter
any generation they export to the grid offsets an equivalent amount of electricity consumed from the grid and reduces the
Odad2YSNRa St SOGNRO oAfftd /dad2YSNE FNBE ONBRAGSR il | St dz
fori KS SySNHE& STTAOASYyOeé IyR NBySslotS SySNHE& OKINBSad 9EOSaA
O2YLISyalGSR G GKS dziAtAdeQqQa | @2ARSR 02adG NIGS dzlJ G2 Fy IR
generation mustbeconnécSR (2 GKS INAR +Fd GKS alyS LXIFOS a4 GKS Odadz2y
there are exceptions through virtual net metering and the community solar pilot.

15REF incentivassumptions are based @Request for Projects dated December 30, 2@EEfittps://commerceri.com/wp
content/uploads/2019/05/SmaiScaleSolarRequestgor-Prgects12.30.19.pdf. The incentive value used was $850/kW.
The REG incentives are from the 2019 approved values that were in effect between April 1, 2019 and March $£e2020 (

http://www.ripuc.ri.gov/eventsactions/docket/489:-DGBoareNGrid2019RE@rd23827%205-2020.pdf Appendix A). We
used the smalscale solar incentive of $0.2845/kWh for a duration of 15 years.

16 Eor more information on all current solar policies, see Appendix C. Current Solar Policies in Rhode Island.
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Next, foreach of these payback periods, we usedharket penetration curve from a 20 NRElreport

to translate the payback period into @xpected statewide adoption rafe’ For exampleyunder this

curve,a payback period of 5 years correspondsbout 60 percem of homeowners adopting solar
whereas a payback of 10 years corresponds to an adoption rate mérzent(Figure?7). Using this

market penetration curve, ouowestcalculated payback periods of 7.1 equates to a market penetration
of 19 percent, while our highest calculated payback period of 13.0 yearesymynds to a market
penetration of 40 percent

Figure7. Residential solar market penetration relative to payback period
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Next,for each municipality, we scaled both the low and high estimatesarket penetratiorby a scalar
corresponding to the difference SG 6 SSy S OK edignhingomerndihéstaiewideriedian
income. This allowed use estimate variations in marketgmetration by municipalityFinally, the

resulting level of market penetration was applied to the municipaljigcific technical potential value
calculated in the previous section to determine both a low and a high estimate for economic potential
for eachmunicipality8

17 National Renewable Energy Laboratory. 2016. The Distributed Generation Market Demand Model (dGen): Documentation.
Page 23. Available dittps://www.nrel.gov/docs/fy160sti/65231.pdf

18 RERprovidesan upfrontincentivepayment but this paymentioes not cover the cost of the entifRVsystem.REG does not
provide an upfront incentive panent. The derivedqyback period is dependent on relative size of solar array to household
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Findings

Statewide, our economic potential analysis redusidentialrooftop potential from 2580MW (total)

to 550MW (technical) tal10¢250MW (economic). Even #te lowest end of economic analysis, all 39
municipalitiesare estimaed to at least some economical potential for residential rooftop sdiuote

that not all of this economic potential may be realized. There are other factors that may impact whether
or not solar is developed, including education and outreach, access to capital or financing, and
disconnects between available solar incentives and rerifing.

Figure8. Map of residential rooftoplow and high economic potential bymunicipality (MW)

load. This analysis assumes median solar arrays and householddlbpdtential numbers are calculated independignt
from requirements under current net meterirthat limits generation to 12percentof onsite usage for nowmirtual net
meteredprojects All potential numbers are calculated independgt® N2 Y | Ydzy AOA LN t AdeQa StAIAOATL
current state programs
1988 bwo[ Q& ¢4ndMddéalel Y2882 6 2 | Nhttpsgiwwdil.govistatelatad tribhl/imi-
solar.htmlfor more information on barriers that may impede solar adoption.
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